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[0 0 1 7] 

R 21 , R 22 , R 23 , R 24 , R 25 , R 2 6{i-etL-rtL®5lH. TkSJf/I^ i 
fzimm&ZmL, R 2 *, R 22 , R 23 , r24 > R 25^ r26o-5*>0^<o^*S 
^ClS^Ltf$:JMLtUi/\ n 2 J3«fc tfm 2 ti-en-T^anc 0 ~ 4 
ifc£^U n 2:feJ:tfm2 7& f 2J£Lh«>*£\ liOR21 x r22 n R23& J; 0?r 24 
fi|W] CT^l^oT^. <£v> 0 b llil-5(7)li^iL, b 1 &2 \>l±.<DW; / k, 
m^R 25 , R26(i(wii:-e^^^o-r^ iv^ 0 r27^ R28(i^^tL^5llC7tc* 

JBK^ t;v*;i^ r;u^--;u^ T';-;w&, i tzit^TU%tm*m-to 

, Xl 2 (i^n-e-MS5:^ = N-t /:li = CR33-^U R 33 (i7K«^T"S fcli 

tUfcUfc^ro x* 3 , xi4fi-e*L-rft®3:n-o-, - s -nr34-, 

(i-CR 3 5R36-^^t, R 34 (iT;i^;i/^ ttzliT )Vr -;H£*^U R 35 

, R^ti^tL-e-nitenT^^r^^, T^^-^i^tiru-^^^^-ro r 

35 £ R36(i^g|g LtS^MLt^ &v> 0 R29^^fR30(i^-tL W^UZ^ -CO 
OH, -CONHRl, -SO3H, -S0 2 NHR 2 , -P (O) (OH) OR 3 
, -OH, -SH, -NHR4, -NHCOR5, -NR&C (O) NHR7(7)^f 
tifrZmt, Rl~R7{i±fg (2) t|!]^-C&;g> 0 all^liftiMiCO 
~3^^m^^1-^\ *^0-C*^-ch(i^v> o amzfa2&2 &±-C$>Z> t 
^l^R^iTRSO^iBjc-e^^^o-c^^v^ R 31 N R32(i^-^^ti®5:^« 
$^£|IU a3, a4ii-eti-e^it: 0 ~ 3 ^mk-^^rto ta&, a3, a4^2J^JL 
±OB#^<DR 3 l, R^ilWJC-ekH&oT&JK, Hvmil^LT^^«L 

(2 1) — (3) ^TR 2 l-R 2 6<7)-r-<T^7X^^--eab-5>-^^#mt-r 

& (20) ie«co (-^ (3) x*mztiz>) imm2 3t^mm&%do 
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(2-2) (3) ^Tn2^U f m275> ? l * £te 2 vl <t (2 

0) Sfcli (21) IEm<7) (HK5£ (3) -C^$n&) 2 Tfc^tlRj^il 
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(2 3) — (3) tCTb 1^2-e*^>^^^#m<hi-^> (2 0) - (2 2) 
<D^-ftlfrK%m<V (3) "C^$*L-5) ^*R| 2 jfc^iRJR'fk^o 

(2 4) — AfcsS (3) tCTR 27 . R28^nen#,3z:^T;u^^^ifc{iX;l/^ 
T;l/*;i^T*&&- t ^^WLt^h (2 0) - (2 3) <7)i/>-f *L^tcfet£<7) (— 
(3) T^£*L&) ^*R|2 7t«Wb^o 

(2 5) — flbS (3) ^"CR34, r35, R36^tteti#,5l^T^^;u«T^^ 

z.tttmfflLt-rz> (20) - (2 4) <7)^r*uHiffiiic<7> (— »^ (3) 

(2 6) — 185$; (3) UTal, a2^*H 1 Z\ <h (2 0) - ( 

2 5) <D^-ftlfrl,Ztm<D (-fe£ (3) *#i»2^tJRi[:^ 

o 

(2 7) — «b£ (3) ^Ta3, a4tf#K 0 Z\ tZmfflctir & (20) - ( 
2 6) <7)^-mfrizmm<v '(-«::£ (3) -?^£ti&) ^*q|2^:^i|^t:^ 

o 

(2 8) —£5$ (3) ^TR29^^R30^ti^«3LtC-COOH, -CON 
HRl, -S02NHR2, -NHCOR5, -NR^C (O) NHR^OV^f *l^t? 

t*mm.t-rh (20) - (27) wn-rfuwcieiRo (— jkss (3) -e 

(2 9) (3) HTR29^t/R30^tL^tl^5:iC-COOH, -CON 

HRl, -S02NHR2ov^-rtL^-C*^>C<h^#fih-r^ (2 8) fEic<7) (— 

^ (3) -emztiz) 2 *?M^l!i 0 

(3 0) (3) HTR29^ci f R30^ti^tL^lC-COOH, -CON 

H20V>-rn^-C*-6ifc«rfiF»t-r < S (2 8) ISfcO (— «5£ (3) "C^$n 

(3D (i) - (30) tztmmmm 2 i/t^mm^m^ 2 yt^it-r & z 
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(3-2> (i.) ~ (30) \z%mmmm2it^Mm^^z. mt^m^-r 
mm t-th imm 2 ytj-mm &-%& 0 

(33) (1) - (30) ^tm<v3mm2yt7 L mm&y!)^, mit^^-r 
zmmnmx i>MWL&<vu-^-ftzmMLximm2ytT-mizm&L, 
§£jtz%£2^&ztzmwttirz>imm2 it^it^-mzo 

[0 0 18] 

zmwLt^&imm2tt®.mtizmz^xmL<fflwirz>o 

[0 0 19] 

1- & 2 it^wBAt&m k & it & Tkstis^fts 1 1± , ^utis -g- k & tt £ tkh 

[0 0 2 0] 
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^W<^*$8r&te*fc L-Cfi, IFiUtt, -COOH, -CONHRl, 
-SO3H, -S0 2 NHR2, -P (O) (OH) OR3, -OH. -SH, — N 

hr4, -nhcors, -nr6c (o) nh Rt^^-fM^mzti&o 

TC$kt^^) 1-2 0, #UxJ£\ n--7°ntf;K ^y^nt' 

>K n-7*^;K n-^>-f-;K <-<>v;K 3 -^UU^^n 4-vWl^y 
#;u# + vp<^-;k 5 -^i^'^r „ T;i/^ — (£PiL< 

liCifc2~2 0, mx.it, ¥=-)V^ TV)V) , (#£L<fiCm6-2 
0, ^!lx.(i\ -7^-;K 2-^on7x^;K 4-^ F^fv7x-;K 3-^^ 

J ^x-iK i-^7^;i/) , ^umm mt t<nmi-2 0. mx.a. 

f'Jy^ *7»;/k fTVJ^ >f$ry;;K fcf9V';;K tin'; 

vV, fcf^VvV, , -COR8i^(i-S0 2 R 9 £iCU R3~ 

R 9 «2^*L>e'ft^/Jl;itSt/f(i\ T;l^;l^ 7;V^-;i^ T 'J - ^5 Tt: fi 

[0 0 2 1 ] 

R 1 ^ L-XUi L< fi^KM^ T;w*;H£, T'J-;^ - C O R8^t 7t:(i 
-S0 2 r9MIU -eo|^R8, R9^ Lttt7;^;VSi/;li7'J 

Rl£ Lt <£ <9ttZ L < te*mB.?, 7;^;l/ii/:li-S0 2 R9i^U 

R 2 t LT#? i t < liTkmW^, T)V^)vm. TV-^m, -COR^mtfzit 
-S0 2 R 9 S^IU ^-<7)|^R8, r9^ Ltli7;K^Si/:ii7'J 
f L<^ 0 

R2£ LT«t W£ L< (iTK^MT-, T;i^;i^££f±-COR8S£^U ft 



JiJfHf 2003-3098632 



#120 0 3-0 124 17 



[0 0 2 2] 

*m%k&&mt Lti L< ti, -COOH, -CONHRl, -so 2 

NHR2, -NHCOR5, -NR6c (O) NHR7o^f^t?*»), $ t> 
JL<li-COOH, -CONHRl, - S 0 2 NH R 2<7)v>-f *i^-C& t) . 
ffiL<-COOH, -CONH 2 ^KHm5o 
[0 0 2 3] 

■t % imm 2 ft^RjRf b£-*» k jo »t & u t l \<*&mm&&m<DM:fcm * « 

[0 0 2 4] 
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^-v: 16/ 



Kb 7-] . 



H-1 -COOH 



H-3 — CONHCH3 



H-5 -CONHCH 2 CH=CH 2 



H-7 
H-9 
H-11 
H-13 

H-15 — 



-CONHCOCH3 
S0 2 NH 2 



— S0 2 NH 

-S0 2 NHCOCH 3 

O 
it 



OH 



H-1 7 — P, 



H-19 
H-21 



H-23 — 



— SH 




CH 3 




H-25 — NHCONHCH3 



H-2 
H-4 

H-6 

H-8 

H-10 

H-12 

H-14 

H-16 

H-18 



~CONH 2 
-CONH— 

-CONH— 

-CONHS0 2 CH 3 

— S0 2 NHCH 3 

— S0 2 NHS0 2 CF 3 

— S0 3 H 
ff.OH 



OC 2 H 5 



-OH 



H-20 — NHCH 3 
H-22 — NHCOCH 3 

H-24 — NHCONHo 



H-20 — NHCONH 




CN 



[0 0 2 5] 

(400-700nm) izm^-U^^ir ^it^^Mir ^mM^^^h o 
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17/ 



?y&m. ^^y^y&m, rvli, rv**i-y&m. * 

, -7i^-v>-fe^, 7x/f 7y>fet> ^/>^lt. ^^v^'feif, y'7x^ 
^^-feft. #'Ji>fej{, 7^'jy>fel T^'J^vfel y'7x^^ 
7^>^f, ^t^'JF>fe|, ^/7?D>fe|, 7x/^y>fe|, 7* 

[0 0 2 6] 

^feSt. ^n->7->fef, 3l>ny7->fei, 4t^v7->fe| 

, or>7->fet, t^vy-^fet, ^^T'jwfei, rv-v-ry&m 

7->-fef?t, xH/7fy7-^l, X^U/l'-fe** ^ny7->fe|, 3*JC 
^Dy7-yfe| < 4^ nvT-^-fe*, nyy7->fe|, t^f77-i^ 
St, 7;^7 , j-7^i, rv-vry&mm, ^f^W^, 
iL<li->7-yfei, ^ny7-yfe|, if:lit^y/-^feit^4o 
[0 0 2 7] 

n->M • X yX-y7->^ X • T > K • V V 4 T" -Y K • 3 > 

>X(Heterocycl ic Compounds-Cyan ine Dyes and Related Compounds)] . 
v 3 > • 7 Y 'J - • r > K • -9" >X (John Wi ley & SonsH±- — j- - 3 - * , n 
> K>, 1 9 6 4^TIJ, t*- • -i-A • ^^--^-(D.M.Sturmer)! 1 r^fnt^ 
^ 'J • n >y?7 >X — • h fc? y ? 7, • >f > • Qt'f ^ 'J -y ^ 
• ^ 5 X h V — (Heterocycl ic Compounds-Special topics in heterocyclic che 
mistry)J , |1 8*, $ 1 4 1(5. §4 8 2*^5 151, ya>-7^J-- 
T> K • -9- >X (John Wiley & Sons) *±--^- 3-?, n>K>, 1 9 7 7^ 
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^-v: 18/ 



flj, • [U rX.. ^ < 7 Y 'J - • • • 3 >X(Rodd's Chemistr 

y of Carbon Compounds)] 2nd. Ed. vol. IV, par tB, 1 9 7 f 1 5$, |3 6 

9 frh 4 2 21, x;b-t^7 • *t 4 J^>7 ■ >*7V v 7 • ii y/*~- ■ 4 s 7 (E 
Isevier Science Publishing Company Inc. ) 1±-fiJ ^ — j-~ 3 — 7„ tz^Kl^M*^ 

[0 0 2 8] 

$il«i#->7->fe|<7)S|, «f£L<»±TSB— *5*; (4) 

[0 0 2 9] 
Mfc 8] 

-»^(4) 

I \ / \ 

Ra 1 -N^Ma r Ma 2 ^tt^a 3 =Ma 4 )— Ma s =C-fMa6=Ma 7 )-^-N-Ra 2 
r»a ka na 

Cly 

[0 0 3 0] 

ZaiWZa 2 fi#* 51 i 6 I^^tf Iff ^Mf^l^Tf 

Rai^cKRa 2 {i^-^, *f{fJKi\ T;i/*;HI L < (i^US/E^ (^TC & 

l~2(K0l;Uf, n-rntiX >fv^ntf^, n 

-Xf-;K n-^<>^;K ^>v;k 3-^^*yntf^, 4-x;w*-7*^;k 
3 — ^ *f-)V- 3 -7)V*-fu tf ;k 2' v;i/ > * ;w**3r v * 

5 , T)^r-)vm L < fiCi&2 - 2 0 , #!lx.fi\ 

If-;!/, T';;v) , T>;-^« (*fiL<(iCt6-2 0, Witf, 7ii^, 
2-^on7x^K 4-^f + y7x-;K 3-^f^7x^ l-i~7f- 
)V) , Atnil ($ T iL<(±Ctl-2 0, MxJ2\ kf'Jv^K 7 
fTV'J iK -f^^WMK t^V'JiK tfn'jvV, fcf^'JvV, ^e;v 
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^-v: 19/ 



Mai~Ma 7 fi#*^>*£^;bU fi&«£^r LT i/>T & J; < , IMi LT 
4fJL(li«x.lfCtl-2 0<7)7i^iH (Milf, \--f 

(«itf, 2-^"7^-;u) , ow^fnfi (0ij 

xJi\ 2-k ,, Jy> 1 3-t°';v^) , C ifc 6 ~ 2 007'j-^t^yS (ix.lf, 
7x/+y, l--f-7 h^ry, 2-^7 h^y) , CIU ~2 0 07^7^ /* ( 
Milf7tf^7^y, ^>VM^T^/) , C|1-2 0<7)*^^H ( 
M£(£N, N- vV^;i^;ws^xf )V) , liKo^yS, #;l/sK*-> 

CIH ~ 2 0?)T;i^;i^** (ISajxJiV^;^*) , vTy^^f^tf 

nal^^na2(i0 S fcf± 1 *K ffiL<(i0t^ o kal(± 0 3 t T- 
IT&&0 kal^2 m±C0Bf, Ma3, Ma^ilW] DT* & o T £ J: v> 0 

&Jb\ ^|g^14^(±5^Tl*IO^c7)gP55-H^$nT^^^^\ Zai^fb&£ 
lt±. Za2^&&?S±, Rai^S.^^ 1 ^^^^ < £ & lotc^$tt^^<h^ 
£f£L<, Zai7^&&5iUL, I^/J 7ti(iZa 2 ^^^'?>^-hC-a-^'$tLTV^C 

L< «i— JtJiUl^^-W^tLTv^^^^^ Lv> 0 
[0 0 3 1 ] 

*^^W^ay7->feI<7)Bf, ffiL<liTie-K (5) 
[0 0 3 2] 
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^-v: 20/ 



•Kb 9-] . 



-flfts£(5) 




Cly 



[0 0 3 3] 

£^;b-f 0 RasfiTfcMi?-, r;v^;i^ t;i^-;i^ T'j-;v*. ^xn^t 
S (J£Lh$f£ L^WiRa^ Ra2^|eJD) fc^fc-to Ma8^Ma n fi#* ^ 
^fcl" (fip£ Lv^J{iMai-Ma7tc|^D) 0 na3(i 0 $ 1 T&& 0 ka 2 (i0 

1 ttzii2-C$>2>o 



[0 0 3 4] 
[0 0 3 5] 

Uti o] 

-flfti£(6) 0 
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• .[0"0 3 6] 

{V\±jft t Lv^OfiMai-MaytciBji:) 0 k a 3(i 0 3 * T<Dmk 
0t L< ttOfrb 2<7)mm*£i1r 0 kaH*2&±<7)m, Ma 12 ^ Ma 13 til^ 

[0 0 3 7] 

Zai, Za 2 WZa 3 t 1X^^113 -25 <D^^V-)Um (M?Ll£\ 2-3 
-^^yu^-tf-yj ;K 2 - 3 -x-<7-A'**Wy ;K 2-3, 4-i/J-^-)V3r 
^ftvj^, 2 - 3 - t^-frsov'jr^iyw ;k 2 - 3 -j^wo v***)r 
2 - 3 -K)\/*^)\,s<> y^+J-yj ;K 2 - 3 -vWl^yn fcf;i^ 
>y*t + t7''JiK 2 - 3 Y**3r-9-V*lJ ;k 2 - 3 

2 - 3 -**f-fr- p-1-7 fr, 2 - 3 a —f? 

W/K 2 - 3 -7.)V*-fu p -i-y h j-*-*rv^) ;k 2-3-x^*y° 
n kf;i/- p-i-y h ;K 2-3- (3-t7^->xfjv) ^>y*t 

^r-^V*';;l/> 2-3, S-y^fil/^O/t^VJ/K 2-6-^nn-3- 
^ ^-;u^<> ;K 2 - 5 -7*o^- 3 v^^y'j ;k 

2-3-^^-^-5-^ h v^^r+hy' 1 ; ;k 2 - 5 -y^=.)v- 3 

;l/^yn i:;i/^y y^-dp-9-y>j 2-5 - (4-7*n^7x-^) -3-x^ 

^y^;v^>y^-^-9-y; ;k 2-3-v^^-^-5, 6 -v^^-^^^y 

y;^, 2-3-iW77'J^ 2-3-^;V^7°ntf^7V* , ;;K 2- 
S-^H/WT/'JK 2-3, 4-v7W7V" , JiK 2-3, 4, 
4-HJ>W7 7'J;K 2-3-*m->xfH77'J;K 2-3-.* 
fM>7f77'J^ 2-3-ifM>7f7V , JiK 2 - 3 - y^l"^ > 
V*f77U^, 2 - 3 -^J^7*o fc? M>7f7'/'J >K 2 - 3 A'* y?- 

tBfiE#2 003-3098632 



ftm 2003-012417 



^-v! 22/ 



7"ne;i/-y-t7ff7v''J ;K 2-3- (l-t7h*yxf^) 
7 7'JiK 2-3, 5-y^fM>v'f7y*'JiK 2-6-^nn-3-^f 
M>7f77'J;K 2 - 6 - 3 - K- 3 - if iK > y'f 7 7'J )K 2-5- 
7'ot-3-^fM>7 , f77 , JiK 2-3-xf^-5-^ h^y^>y*f 
7V''J;K 2 - 5 -7i-;P- 3 -^;i/^7°n k?;u^> V^-rV'J ;K 2-5- 
(4-7n^7x-^) -3-7iKt7f^>7f77'JiK 2-3-v^f 

;v-5, e-v^f^ffovf-rv'j^ftww?^) , #t*ifc3~2 

5 <7M < ^7-;^ (flitlf, 2 - 1 , 3 - yxfiM 3 f7'J ;K 2 - 1 , 3 

- V* ^ y"7'j ;k 2 - 1 - * > 5 y*sv 2 - l , 3 , 4 

- h i; 5 rV'J >K 2 - 1 , 3 - yxfj^yvM S rV'J ;W 2-1 
, 3 , 5 - h >; * ■f-)V^ y * yy*i) ;K 2-6-*nn-i, 3-7^^ 
^ > < ^ ;K 2 - 5 , 6-y^nn-l, 3 - yxfjM > y>f = fy* 
■J^, 2-1, 3 - y X 7*n ejl/- 5 - y 7 7 - 6 - ^ n n ^ > y'/f ^ ^7 
'J^&^W P>*L£) , ^ftl 0~3 0<0^f>Kl/x>i (Mx.fi\ 3, 3 

- v^-7-;W > Kl^->) , H#$c9 -2 5<7)^y 'J >^ (fllx.!*, 2-1-^ 

2-l-xW>"J^ 2-i-^f^6-^nn^7'j;K 
2-1, 3-yxf)K;'j;K 2-.l-^fiV-6-^f^ft^7'J;K 2 
-l-^Wn^Hy 1 ^, 4 - 1 — * -f- u ;k 4-l-x^^i-f- 
i^yjJK ]V-7-7nn^yij;K 4 — 1, 8-yxfH; 

•J^, 4 - l 6 f^f-*^ / ;k 4-i-^;Kt7 , Dh 1 ;^y 

'J JUfc^tf^f <b*i&) , ^tt3-2 5(?)-tUt7-;Vi (0flx.tf, 2-3- 

®i x. (i\ 2 - e v ;w & t^mf btiz) & t'&mf s> *u zbtzm^r v u 

>^ ^^V; tUt7'J>^ t^7 7'J>I, f^77-J^ ^ 

>7f)^7-m * ^7'J >f ^ ^7 [4 , 5 W; >] igu 

t+ty'7 V' - , f7y7 V- r h 9 V- fcf 'J < v > ^ £ W 

* - £ ri 5 -e § * o 

[0 0 3 8] 

tBIE# 2003-3098632 
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(|ajxJ£\ 7xa) , ^-rngjiafe (01 x. #2- kf V S»K 3-fc?'Jv;K 1-tToy 
>K 2-^J--;i/) , 7'J-;K^ryi (#lx.J£\ y^y^S/) , 7y;v7^i 

>T5 K) > ^^77^^H (0!lx.tfN- >f;^JV7 r^e-r ;u) , t: Kn + 

*f*L<(±, **-9-v*-;M£, f77-^8, £fcl±>f>K 

LTH^O-ifVSI, ^>y77>f, tf'lv>^ t:n-;i/3E|t > K-;i/SR, 
ft7x> Sjtlf^ W <b *L & o 
[0 0 3 9] 

Za 4 , Za 5 , Za6{±#^aH4^*^i"*<^^H^m : F-^«r^3bL, James H 
, The Theory of the Photographic Process, SMJSu ^ ^ 7 19 7 7 

il9 8IC<ti)Si$ii4o ^WP±, 2 - tf9 Vn >- 5 
5 , / , jy>-3, 5-v=t>, -f 5 ^V'j f- 5 t: ^ > h > . 2it 

it 4 ?y v 4 2 ->f ^ / *^+>-v*>; v>- 4 

*) >-5-*>* 2 -^^••t^^V) >- 2 , 4-v*>, >fVD-y->, n 
- -r>^>-l, 3-y'*>,'f*7x>-3-t>, ft7x>-3 
-*>-l, > K'J >-2 - t>, r/K'J>-3-t>, 

2 -t^rV^f >y*SV ^A. 5, 7-y't^V-6, 7-yHKnf7V*n [3, 
2-a ] ev^^'A 3, 4-y'tKn^v^/'Jy-4-t>, 1, 
^y-4, 6-i?*>, A;nf7-^K, 2-ft/^t"7-^E ^v>J>- 
2, 4-v*>, ^>r-/'J>-2-t>, tfU K[l f 2-a]tf'; ^ W- 1, 3 
tf7Vn Cl, 5-b) ^V*n^ tf9/ni?VK>, 3-vvT 



tUIE# 2003-3098632 
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#£L<{i, ty>hJ>. n-y-y y 4>y>-l, 3 _; Jty ^ f^ 7x 
[0 0 4 0] 

Tfi, F.M.HarmerlF, Heterocyclic Compounds— Cyan ine Dyes and Related Com 
pounds, John&Wiley&Sons, New York, London, 1 9 6 4 ^fij \Z%^M<D i> WW 

[0 0 4 1 ] 

'^->fel, ^n->7^>fef^)-Kii, *®#im5,340,694-^^2 1 
S^22lO (XI) , (XII) lZ7f;£tiX^Z>i><7) (£/iLnl2, nl50$$:(iPJI;£ 

[0 0 4 2] 

«^<7Mb^{^f2-&:£ (1) UT^tl^^SftLV^ 
[0 0 4 3] 

-*bS (1) Rll, R12, Rl3 N Rl4(i^tL^tL^3LH, ZK^T" 

~2 0, Mz-li\ j-^-;k n-^nkf^, ^V7°d^K n-T'-f-^, 

n-^>-f-;K ^<>v;k 3 -^;u^-7°n k:;K 4-x;v*-7*^;K 3-y-f-;i/ 
-3-7^7nk';K 2' #;i/tf>vy>^;K 5-#;w-}>* 

, T)Vf-)V& «HL<(iCS2-20, 00 AWT, fc'^K T 
>;;!/) , y^nTM^i (ffiL<(iCt3-2 0, Milfy^n^>f ;K 
«>*n^*y;i,) , ry-;H6 (02 L < tt Cl£6 - 2 0 , ix.ll 7i-^, 
2-^dd7x^k 4 h+y7 3-^f;V7xz^ i-f7f 
, ^T-nif^ («P£L<fiC£U~~2 0, MxJf, fcf';v;K 7 



\&WW 2 003-3098632 
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^-vl 25/ 



R*K R 12 . R 13 > R 14 £ LT^S L < itj&m^itiltT 
Rll, R* 2 , r13 n r14^^^<o^ (flriL<li2o) ^S^H^LT 

, 60 1^ -to )V ** r. /Ht*®^ # a 6 A9jt £ 14 5 £ £ fi 4 £ 

H-C**c:fcjW$L<, 5M^$£(4 4M?re&&^ £^«fc *)&£ L < , 5M 

[0 0 4 4] 

— JK^: (l) K*3V»-C\ n 1 jsit/m 1 (i-etLW^tC 0 - 4<7)^tfc£^L 
, U£ L< (4 1 -4 0lt^if 0 fcrtfU nl,ml (W)B#tC0 

' n 1 jSitfm 1 **2JJJL±0*^ WORll, Rl2, R 13& J; yfR 14(i|s|- 
[0 0 4 5] 

Xl fci^X 2 &*tL<?tmsL^ T';-;vWiL<l±Ct6-2 0, SfS 

LtffJ L < {iMai-Ma 7 ^fi^*^|B] £) 19 N «£ I) «fi L < 147;^iH, 
T';-^S, ^-rn^ai, ^d^>^ T^y^, kKn^y;H, 7^3* 
v3E, 7y^7 ^ / ^1^1^:7 'J -iH^^l, $ K 

/l«L/:7'J-JH^iL, L < fi4lii:y7i^^7 5 J 

/;liy7 1 J-^75yifflU;7x-iVi^to *0|&«&0g&&;&*ai 
SUiMU^<, l&jR-t&lkf-i L^mt LtvaD'j 
*t&o ] , ^T-n^ L< f4C|U -2 0, SfiL< f43~8M^ «t *) 
0* L < t± 5 £ fcl±6JI3|L ^Jilftf'JyOl/, fx-ji/, 7 'J >K f7V'J^ 
>f 5 r v" V >K tf 9 'J ;K \£ u «; ;k > K ;K * y >; ;k 7x;f7 
yV, fcfn'JvV, k^'JyV, tWjy, 4 *) £ L < l±>f > K V ;K 13 iU 

v^m^(imrfST';-^*(7)^^f!)i:|eICo ) > ££f4— jK^C (2) "C^StL* 
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^-v: 26/ 



• .[ 0* 0 .4 6 ] 

(2) Rl5{i7K^^-S^:(±gm* Vfti Lv^fl{iRll~Rl4^|S| 

R 16 {i7K^?-^ T^^r^S, T;^-;^ T 1 ;-^*, ^7t:(i^xn^ 
(;tie<7)Mi^J L^WiRll^RM^isjc) £f£L<fiT;v* 
WiL<(±Ctl-6<7)7;K;uS) i tzli$K)l<*T)V*)V& WtL< 
(£ 3 -yUi/*-7°n tf;v, 4-X;l'*y^-;K 3 - ^ -fyw- 3 -x;^t/n fcf;K 
2' -e^>^> 0 
[0 0 4 7] 

v; >gt, ^>v*f7v*-^ frv-^i, f-yy;>ijt ^>y***-*y 

f - r V- ;vst, ^ r V 'J > SI, ^ y V* * -9- V- ;i/Sjt, * 3^ V- ;HR, * * -9- 

, ^^.CffiKfi, ^f>Ki/^>f N 7tM>Kl/^>f, ^>v'f7/-^ 
SI, ^ > V* ^-9- V- ;w5H, £ fc*±^ > V>f < /V- ^Si-Cab Ox ft & ftf * L < 

[0 0 4 8] 

<(i, r^^rJU* L < JiC&l ~ 2 0. #lxJ£\ *^;K n-y° 
nf;K -ryy°ntf;v, n-r^;K n-^>^;K ^yv;K 3-*;w-tcy°n 

L < (iCm2 - 2 0, Mx.(£\ bf-;K T U ;K 2-7*f-^ 
1, 3-^^yx-^) > y^-ormi L< fiC&3 ~2 (K flflxJ* 
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xJi", 2-?D07x-;K 4-^f^y7xz^ 3-^f^7x 

-;K l-i-7^)i) , Afnfi L< iiClfcl ~2 0, #ll;t(£\ bf'Jv 
7'J;K f7v''JiK ^T/'JiK tf^y;^, t'n 'JyV, 
fcf^VvV, -t^yjy) , T;l/^r^;v* (ffi L<(iCt2-2 0, Mx.lt, 
2-7°ntf^;i/ N i, 3 -T^ 2 - y - z-^- - )V) , 

(flUtf* F, CI, Br, I) , T^/& (Mt L < fiCifcO ~ 
2 0, tajAtf, T^/, y^f;V7<y, y'xfjV7^, yW7<7, T 
~'J/) , ->7;i, -Fni, tKn^y;H, y;w#7°l^, 
^ 7->;H L < ficmi - 2 0, 0«x.(i\ T 

-tr^u, ^>v^;K V y -f-n>f ;i/ > n 0 /s-a^;v) , 7;^^ry| ($f£L<fi 
CIU - 2 0, Mx.tf, n^y, rh^->, y^n^y^ + y) , y;- 
i^ + yS L< f±CSk6 ~2 6, ®lx.f£\ 7i;*y, l-t7^y) 

, r^*;^*^ (SfiL<(iCtl-2 0, ®JxJ;£, y^;i/^*, .x-f-^f-*- 
), (flft L< {iCifc6~2 0, 0Ox.fcJT, 7x-Ht 4-* 

OD7x-^ft) , T)\<*)V?,)V* — )Vm L<(iCifcl~2 0, Wilf 

^7r€^f^i (#f£ L< JiCt$:0-2 0, 00 x. tfx ;l/ *7 r -=e >f ;K N-^f ^ 
X ^ -7 r ^E-OK N-7 ^ — ;l^;V7 ;v) , #;w^^f;i^ (#f£L<l± 
cmi-2 0, tfflxJf, #;ws^;k N-y ^i^wn'^ ;K N, N-y^ 

cti-2 o, flSxtfr-t-f-Ji/T^ y> ^>vM^r^ y) , a \ ;m (fti L 

< (iCt2-2 0, WUXy9)V4 < J) , 7y;^ + y| (Jfr* L < fiC^l 
-2 0, tflJxJi'T-feyi^ ^v, ^>^)Ut*y) , 7;^Jpy*;V^^S 
(MP* L< (iCt2 -2 0, tfflxJf, ^Ky*i^'-JK 7x7^fy*M- 

)v) , #;w*t>f /urs y^ (Ui L < tictfc i - 2 o, ^Jii^^/^^^r 
<y, n- y f-;i/^;py^^f ;wr ^ y , n-7i-^*^w^7^) , 
£*)1ftiL<it. T)V*)V^ 7'J-;H, ^-rnaug, ^oyyg^ 
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[0 0 4 9] 

Xl &£tfx2 tLXi^tLiaTV-^mtfzli-^ (2) 

-eab«9 , J;f)ffH( t± 4 fitcvT^^;ur 5 ;ii/;fiy'7'j - ;v7< y*75 J 
ItL/:7'j-;vii^ii-^ (2) -e^SjU&ag-e**), ty^Kii- 
fesS (2) 

[0 0 5 0] 

fcrtfU Rll, R 12 , R!3, Rl4, xl X2<7)/J>& < £ & 1 of±^& < t 

Xl &£Zfx2 ^4filCy 7;^;i/7 < y /:liy 7 'J -^7 5 7 I^fft 
LtzTV-frmomii, 7k«lg^t4*(± y'T/^il'TUl^TJK^S^: it 
y7'J-^7^iW7'J -^t:ftLtv^ifc^i Lv> 0 

Xl .fei^X 2 (2) "C^$*L-536<^|R{i, Tfc^^tt^iZl^fj 

mmztizm.±.*fziiRibi,z&mztir^2>z tmn l<, zi^tM^ti 

-e^tc^t L^TK^is^ttSi: Lx&m&Lfzm*) (.mmfe^WLV) 
(3) , (4) , (5) mm® xib&o 

[0 0 5 1 ] 

>&m* tu^r-y&m. t^vy-fr&mzfzit-m^: (i) ctt^w 

it&VlliMkf'i L\<*&. X L < tiy7->fefi/:li-^ (1) 

[0 0 5 2] 

$<bK, ^l&^O— ^ (1) "CfE^n^-fb^WliJ: «9«fi L< 14— JKS; (3 
) ^T^£*i£ 0 

ttiiE#2 003-3098632 
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R-21, R22 N r23 n r24 n r25 n R26(i^*i^«!3z:C. zK^T". £ 

(ftFt Lv^ij(iRii-^Ri4ti5ic) zmt, UtL<lZ^-ftii>*m 

W^Zm-fo R 21 , R22, r23^ r24^ R 25 > r26^ £><7)\^ < otf^Sv^f* 

v^n^Jr-9->^, v^n^>x>^, ~>^n^-b>^t ^O-b'^^^t-^ 
If^&o R21, R22^ r23^ r24 % r25, r26^TtKSII1iT-T£>& - trim 

n 2 is J: 2 li^rit^fi^^z 0 ~4<7>^m£^U bit L < (i 1 - 3 
&&^U J: 0$ft L < fi 1 ££fi2 %m-fo n 2 joJ;£/m2^2 y.±<7)i§£\ 
limcoR 2 ^ R 22 , R23^j; <7r24 ( £|b] C-C^I^otl) «fcv\> 

b 1 (i 1 - 5<7)^tk£^U ftt L< fi 1 ~4 £^tU L<(±2^m 
"to b l3&*2JJll±OJ»^ *t!fc^R 25 , R26(i|^CT^M^oT^ ctv^ 0 
[0 0 5 3] 

R27 N R28(i>etL^n#^tC7K^i : -, T)V*)Vm, Tfrr-^m, 
[0 0 5 4] 

XH, Xl2t±^-fL^»3ttC = N-i^« = CR33-S:^L, R33fj^jR^. 

D) £^EU <fc OAFS L< t±R33ii7K^^-r^>* 0 

X H^=N-<7)Bf. Xl3(i-C r35r36--c^ >< 5 > - fcj&*gf £ L < . Xl2^=N 
-<0B#, x14|±-cr35r36--c&*C1 Lv> 0 

Xll. Xl2(i = CR33- (Jfj L < (±R33(i7K^^-) £ t tf£ t) Ifri 

Xl3, Xl4(i-en-eW45l^-0-, -S-, -NR34-^ _ CR 35r36-£ 
R34(ir;U^r^^, i fcJiT^-^Sfc^U R35^ R36(i^-tL^tL^ 
tzlUT^^^, Tfrfr — frmttzltTi) -;W^*^to R34, r35^ R36(i#f 
i L < (iT^+^Si/cti^^^r^^r^S^IL^ «fc L < (i7;K;H 
^fto R35^R36|ia[iHfLr8|*^LT<>a<, Mt^ltLtffiK 
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(i, v 2 u-s<y 9 yw, ^ ? u^**r>W f £ £j)^fhti%> 0 X^ X*4 

t Lt^i L < {±-0-, -NR34-, -CR35R36--e^>-2> 0 

Xl3^-0-, -S-> — N R34 — co£ # n 2 (i 1 Tab& Z. tffffii L 

Xl3^-CR35R36_(7)t n 2 ti 1 5 felt 2 Tab& £ t tW2 L < , Xl4 
^-C R35R36-(7)^ § N m2[±l ^;li2t'Ma« Lv^ 0 

Xl3, Xl4^tL^«3Atc (^Uli*C) -CR35R36-(7)t m 2 
fil £ f:ii2t*l)i<!:^i L<^ 0 
[0 0 5 5] 

R29&^R30(i^W$m;-COOH, -CONHRl -S0 3 H, -S 
02NHR2 N -p (O) (OH) OR3. -OH, -SH, -NHRi — N H C 
-NR6C (O) NHR^cov^-f tifrZmL, R 1 - R 7 l±Wtttffiik^& 

(2) ^&tt£ tmmx$>z> 0 r^^^rso^^ L^m^m^^^pjf 
xmftLfzm*) (mmiik^WiV) (28), (29), (30) ^#j«o t&£ 

o 

amzfa2lt^rfi^fnm^' 0-3 OMc^i^^ #tC0Tab£ i t(i&^ 0 

al&O^W f L < \X&h Q 
[0 0 5 6] 

R31, R32(i^tiW^32:cem^^^L («f 2 L v^Uti Z 1 £ «t •) ^Jj£ $ *l 
^^xn^±o@^0#!li;|WIi:) , a3, a\\$ZK^tm3L\z 0 - 3 O^c^St 
U 4?IL<(i0if:i±l-e*^ «t ftf i L < (± 0 Tab -?> 0 fcfc. a3, a4^2 
\k±.<n>nW&V> 1 S$K R32(i|WJL:T^M^oT^^< , £v*KilttLT5*£0J!S; 
LT&JK, 1&i&-t2>m£ LXfti L< (±^>-tf>^Tab^)o 
[0 0 5 7] 

[0 0 5 8] 
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o 

-CH=CH-CH=^^ 




^51 



D-1 -COOH 

D-2 — CONH 2 

D-3 — CONHCH3 

D-4 — CONH— 

D-5 -CONHCOCH3 

D-6 — CONHS0 2 CH 3 

D-7 — S0 2 NH 2 

D-8 — S0 2 NHCH 3 

D-9 — SQ 2 NH— 

D-10 — SO3H 
O 

D-11 ~P-(OH) 2 

D-12 -OH 

D-13 — SH 

D-14 — NHCH 3 

D-15 — NHCOCH3 

D-16 — NHCONH 2 



Rsi 



D-1 7 -COOH 

D-18 — CONH 2 

D-1 9 — S0 2 NH 2 
O 

D-20 — P-tOH), 



[0 0 5 9] 
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[<Jb 1-2 1 

CH 3 Ch 3 



^52 



D-21 -COOH 
D-22 -CONH 2 

D-23 — S0 2 NH 2 

O 
<l 

D-24 — P-fOH) 



R 55 R 55 
R 53 R 54 ^55 



+ 



D-25 -COOH -H -fCH 2 ^S03 HN 

D-26 -CONH 2 « // 

D27 " " -C 4 H 9 

D-28 H -S0 2 NH 2 -fCHjjjSOaNa 

D-29 " — SO3H _ C 2 H 5 

-COOH ~fCH 2 -)rS03" HN 




D-30 





54 I I K 54 

R 5S R55 



■"54 "55 




D-31 -COOH -fCH 2 ")jS0 3 HN 
D-32 // -CH 3 

D-33 -CONH 2 -fCH 2 -)^S0 3 _ HN 

D-34 — S0 2 NH 2 " 




[0 0 6 0] 
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• lit 1-3 J 



■>56 



^51 




X 

=CH-CH=<7= 



N 

* 

R55 



O 






R51 


R55 




R56 


D-35 


-COOH 


-fCH 2 ^S0 3 


hnO 


-CH 3 


D-36 


it 


-CH 3 




— C 3 H 7 


D-37 


-SO3H 


-CH 2 COOH 




-CH 3 


D-38 


— conh 2 


-fCH 2 ^S0 3 - 




// 


D-39 




— C 2 H 5 




If 


D-40 


-S0 2 NH 2 


^CH 2 ^S0 3 K 




It 


D-41 


-H 


-CH 2 COOH 




ft 




-CH=CH-CH=^^ 




**51 



D-42 -COOH 
D-43 -CONH 2 



CI 

HOOC 



D-44 
D-45 



C 2 H 5 




2 n 5 



>=CH-CH=^^ 
R55 




^55 



^55 



-(CH 2 )-S03Na 



-C 2 H 



2 n 5 



CI 

COOH 
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• lit 1-4] 




D-46 — COOH 1 

D-47 " 3 

D-48 // 4 

D-49 — CONH 2 1 

D-50 " 3 
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[<k 1-5] 



154 



CoHc 

0 I p 

>=CH-C=CH— ^ 

N + N 

1 I 

R55 Rj 




R53 
R54 



55 



153 



R 



54 



^55 



CI 



CI 



D-51 
D-52 
D-53 
D-54 
D-55 
D-56 

D-57 



-COOH 

-conh 2 

H 



H 



-S0 2 NH 2 

-SO3H 

-S0 2 NH 2 

COOH 



-fCH^SOa 

— C 2 H 5 
-f-CH^SOg- 
-fCH^SOa" 
-CH 2 COOH 
-fCH 2 )5-S03- 




Na 

f 

HN(C 2 H 5 ) 3 
K + 
Br~ 
H + 



Na 




D-58 
D-59 

D-60 



57 

^=CH-C=CH--<£ 

N +N 
I I 
(CH2) 3 (CH2) 3 

' SO, - 




SQ 3 Na 



[0 0 6 3] 



■>57 



-(CH 2 )^COOH 

-P 

COOH 
— ^>-COOH 
COOH 
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[it 1'6] 

C 2 H 5 



R55 R55 CI 



"«54 "55 



CI 



D-61 -COOH -{CH^SOg - HN(C 2 H 5 ) 3 

D-62 " — CH 3 f 

D-63 -CONH 2 -( CH 2)lS03 _ Na + 

D-64 -S0 2 NH 2 " HN<C 2 H 5 ) 3 

D-65 -SO3H -CH 2 COOH Br" 



D-66 



"54 1 1 "5 



I I "54 

(CH2) 3 (CH^ 
S0 3 Na S0 3 " 



^54 



D-67 -COOH 
D-68 ~CONH 2 
D-69 ~S0 2 NH 2 
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[ft 1-71 



C 2 H 5 C 2 H 5 

R55 R55 CI 



^55 



CI 



D-70 -fCH 2 ^-S0 3 Na' 
D-71 -C 2 H 5 CH 3 -^! ))— SO, 




<8V 



I 

R 55 



=CH-(cH=CH 






R51 


R 55 


n52 


CI 


D-72 


-COOH 


4ch 2T3 -so 3 - 


1 


Na + 


D-73 


it 


11 


2 


11 


D-74 


ti 


It 


3 


ti 


D-75 


tt 


-CH 2 COOH 


2 


Br" 


D-76 


tt 


-CH 3 


2 


f 


D-77 


-SO3H 


-(CH 2 7jCOOH 


1 


Br 


D-78 


-S0 2 NH 2 


-tCH 27I S03" 


2 


Na" 


D-79 


-CONH 2 


II 


2 


HN(C 2 H ; 


D-80 




— C 2 H 5 


2 


H 3 C ^C 



-SO a 
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- [<fc 1' 8] 




COOH 







R 58 


R59 


^60 


n54 


D-84 


-o— 


— C 2 H 5 


-S0 2 NH 2 


~H 


1 


D-85 


// 


// 


-H 


-COOH 


a 


D-86 


// 


-fCH 2 )r S0 3 Na 

o 


// 


it 


2 


D-87 


// 


// 


// 


-CONH 2 


11 


D-88 


— s— 


— C 2 H 5 


-SO z NH 2 


— H 


1 


D-89 


It 


-(•CH 2 j^S0 3 Na 


-COOH 


// 


2 


D-90 


It 


// 


-CONH 2 


// 


it 


D-91 


— NC 2 H 5 — 


— C 2 H 5 


-COOH 


-CI 


11 


D-92 


-C(CH3) 2 - 


~CH 3 


— H 


-COOH 


1 


D-93 


// 


-(■CH 2 ) 3 -S03Na 


// 


// 


2 


D-94 


II 


// 


// 


-CONH 2 


it 
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[ft 1 -9 1 



Q 51 =CH-CH=CH-CH 



D-95 



D-96 



D-97 



D-98 



D-99 




COOH 



(CH2) 3 S0 3 Na 



HOOCH 2 C O 



HOOC 



NC CN 



HOOC 




D-100 



D-101 



HOOCH 2 C O 
O 

HOOCH 2 C^ Jl 

' >= 

HOOCH 2 C V» 
O 
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• [it 2-0) 

o 

" 6 >^0 HcH=cH t cH VS =cH ^ 

"65 X — — ' 



CH=CH 




N 



^62 



^61 



^2 



n55 



p> 1 no 


— CHgCOOH 


CH 3 


0 


D-103 


// 


— C 2 H 5 


1 


D-104 


// 


// 


2 


D-105 


— CH 2 COOH 


-CH 2 COOH 


1 


D-106 


— CH 2 CONH 2 


-CH 3 


// 


D-107 


^CH 2 -^-S0 3 H 


-CH 3 


// 


D-108 




-hQ>-cooh 


// 


D-109 


— <^)-CONH 2 


^Q>-CONH 2 


// 



CH=Ch)— CH 

'1156 \ / 



O 



CH-fcH=CH 



N 
I 

^63 



163 



n56 



^63 



D-110 
D-111 
D-112 
D-113 
D-114 



— CH 2 COOH 



— CH 2 CONH 2 
-fCH 2 )-S03H 



0 
1 
2 
1 
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urn, ztih<DmnMWRfcztizi><7)Tii&^o 

[0 0 6 9] 

immm i ] 
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• 10-0 7 0] 

i&<D^mW<Vlt&%d^^*T i> D- 2 Tetrahedron. Lett., 4 

2#,6129H, (200i^)t;fBic<7)^^^mi:-c^i-^^ t^t^So 

[0 0 7 11 

[ft 2 i] 



o 




D-2 



[0 0 7 2] 

[1] 12. 2g (60mmol) . DMF 0. lg. fait* * V >100m 1 
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T«*$U 't&f) )V?u?y( K11.4g (90mmol) ^iTL, Zh\Z.2mmMW 
Ltzo mmjmF80ml*l)n?LmWL, ^£28%7y^-T7K36.4g (0.6mol) , T 
WSOmmmzOVVXTlzxffiTLtzo mWL%tfbm&t'(:i&m$:±.g-Z*t. M¥ 

m^^3mmta»L, mm^y*^v^x$mmmmLfz 0 ->'j*^*7a 

^n7^'77^ - (SP*J*§££ : %m*-^fr : > ?y-;v=20:i) t:TffliL, 

#;w+fyr^ K[2] 4.6g (W38%) fc»fc 0 
[0 0 7 3] 

^;U^>T^ K[2] 4.5g (22.3mmol) . p- h ;i/Jt>*;i/* y^y ^-;W4.97g ( 
26.7mmol) ^150°CHT»«# Lfz a Hlt^T- y-;W£JPx. 2 Lfz 

?jl ftmLxmwL^^zm*., ^.ctzm^^^mLmm^^xm^L, 41 

ik[3](D^ B ^mZo 

4M[3]^7K30mH;r#fl?t, Tk^ft^ h V A lg (25mmol) &Jnx.TMiBfc 
T3055if # L o iix W3Hltt{iJU ®?c$^ y~ ^y 1 )^ -?£«fc3&ftf8 L , 
^^Ix>^-^[4](7)^^^3.6g (JR^75%) £#7t 0 
[0 0 7 4] 

y^f^7</7?Dpr/[5] 3.57g (36mmol) * T-fe h - h V frSOmUZ 
iliU or^iPL&^^yifift'j >4.60g (30mmol) S-iTL, 0°CU 
-C10^ra«#LfCo m^X^^- V>^-^[4] 3.6g(l6.6mmol)<7>T-b h- h 'J 
/W»ffi*SITL, 40TCKT 4m%WfrLtz 0 7K7fcl00ml ^m^tzlk. 6g<Dfcffik 

M^A&ijp*.. io$3*W*«tL;fco ^*Pf^ B^^^-;v-e3HJfflfcBL, «E»v 
; g|^.x^;v : p< *y-;v=20:l) fffllL, 7mF[6] 1.64g (JRs£35X 

) fcfcfco 

[0 0 7 5] 

-yyn^y^y >0.134g (1.6mmol) , T^t*H K[ 6 ] 0.86g (3.2mmol) £ 
JMtM * / - ^60ml Kigfl? U tHJ7A^b^y K28%y * y - frmi&O. 78g 
(4mmol) fciPx., Sit#BMTB§0r 4 N)jB% Lfc 0 iftiB3&, y'J*^ 
*7A7n7h7*77^- (SPtHv#$£ : ffiKif^ : y * y-;u= 5 :l) Cti 
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[0 0 7 6] 

mmm 2 ] 

c 2 yt^mmmm^wm^m 

^m<Dit^<D 2 yt^mmwmvyWmi*. M. A. Albota et al., Appl. 0 
pt. 1998^, 37#,7352JC-lfi*c<^&£##MT o/; 0 2 ^«JR®fffi»J;effl 
O^Cfi, Ti:sapphire /f^* \s--*f- (/^v^ipg ; lOOfs , B'OML : 80MH 
z , TOft^J : 1W, tf-^/W- I lOOkW ) 700nm^£>1000nmO$t;R$S 
H-T2^:«WM«^«L7to tfz, t Ltn- r ^ yB&£ Xf7 

JUjrl-kj y^m^L, Whtitzm7Z.iM*C. Xu et al., J. Opt. Soc. Am. B 1 
996^, 13#, 481M. i:fEi<On-r^ >B & £tf7 )Uir U-kJ ><0 2 t^T-M 
IMff^ffi£ffi^TMIEir&.r <bT\ ^t^0 2 7feT-«Wfi^#^ 0 2 t£ 
^MiPJJTEffi^f^Ufi, 1 xiO-4<7)M-c^t^^^^L^^^fflv^7t:o 
[0 0 7 7] 

M^fiT-^l H^L7^ (1GM = 1X10-50 cm4 s / photon) 0 il^^L 

tzmmmfa&mmftr*<D2it*mmmm<Dm±mr~&2>o 

[0 0 7 8] 

Tm^Lfzm&z^i-z>}tmk&v>) 1 & £ Tfjtmt&& 202 ^tKii 

[0 0 7 9] 





2^PMZHJTWi/GM 




D- 1 


10 0 10 


DMSO 


D — 2 


1 0 3 0 0 


0 D n ;tui/A 


D- 1 7 


7 9 0 0 


DMSO 


D-3 5 


8 7 5 0 


j — ;v 


itmt&®} 1 


5 4 3 0 




// 2 


3 0 5 0 
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- 10-030] 

[ft 2 2] 




CsHn C 5 H U 
O^CH-CH=^CH-C H ^Ip 

I I 

CH 3 CH 3 

[0 0 8 1 ] 
[0 0 8 2] 

mmm 3 ] 

*§&BJ3 co It Hnn,t^AC $ -t*\ Nd : YAG 1/ - *f - <D 1064nm<7) V - +F 

coffin ^ 2 ftTHftSI JK ^^^:o 
[0 0 8 3] 

Rttl : #!&Wfc^£fl}E{fc£^D- 2 0.059g 4- 1 00mL<7)^ dd^AC 
itfl¥£-£-C 1 X10-3mcOv#?r^P^L^o 
[0 0 8 4] 

JtRftfl-i : ^^ft&skit^ir&it&mt lti^fi (wo) 9709043-^- 

KgEfc (TlSft^) 0. 059 g * lOOmLO £ -fr T 1 

X10-3McOvM5:Mi^L7to 
[0 0 8 5] 
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- [ft 2-3 J 

tt»fb£» : W09709043SSftO"dye1" 




[0 0 8 6] 

1 £ i tfttifclftH- 1 ^tL-rtLNd:YAGV— ^f-<7)1064nmO 

[0 0 8 7] 
[ft2] 

m.2 





item 






D- 2 


4 5 




WO 9709043 


i 




IBSc© "dye 1 " 





[0 0 8 8] 
[0 0 8 9] 
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